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(57) Abstract 

The present invention is a pitched roofing system (100) having a sloped deck (50), a waterproof coating (20) integrally adhered and 
bonded to the deck (50), and a plurality of roof tiles (10) adhered to the waterproof coating (20). The waterproof coating (20) is a liquid 
formulation applied to the deck (50) and includes a polymer selected from the group consisting of modified acrylic-based bitumen, styrene 
butadiene rubber, styrene acrylic, vinyl acetate, ethylene vinyl acetate, ethylene modified aciylics, natural and synthetic rubber, and silicone. 
The adhesive (40) used to bond the roof tiles (10) to the waterproofing coating (20) is a polymer adhesive, preferably a two-component 
froth liquid polyuretluine foam. 
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PITCHED ROOFTNG SYSTF.M ANH METHOD OF TNSTALT.TNO SAM^ 

The present invention relates to a pitched roofing system, and particularly to a system 
for waterproofing the pitched roof and attaching roofing components, such as roof tiles, and a 
method for installing the system. 

There are two basic types of roofs: flat and pitched. Pitched roofs come in a few basic 
styles, all of which are relevant to the present invention. A duo-pitched roof has two sloping 
sides joined along the top with end vertical walls called a gable end. This is probably the 
most common form of pitched roof If the end of the roof is also sloping it is termed hipped. 
If two sections of roof meet at an angle, such as a right angle, the junction between the two 
roof sections is termed a valley. 

Various roof components are used as roof coverings on pitched roof decks. One 
example of roof component is a roof tile. Roof tiles are extremely durable and provide 
significant aesthetic and decorative effects to the structures to which they are ^plied. Roof 
components or coverings as described herein may be made of cementitious materials and also 
brick, stone, clay, plastic, wood, metal, rubber or bituminous materials. 

A typical pitched roofing system includes sheets of wood, typically plywood or 
decking material, nailed to the truss rafters to form a pitched roof deck. Other pitched roof 
decks may be made with materials such as steel or concrete. The pitched roof deck is 
overlaid with a roof substrate made of a waterproofing material. Typically, the waterproofing 
material forming the roof substrate is a roll goods membrane or underlayment comprising one 
or more pUes of asphaltic or modified bitumen impregnated felt attached to the pitched roof 

deck. The felt is typically attached to the pitched roofdeck by nails and/or adhesive. Felt is 
generally made of wood pulp and rag or of asbestos, polyester or glass fibers. 

Roof components are secured primarily to the pitched roof deck with mechanical 
fasteners. Nails are the primary mechanical fasteners for securing roof components to a 
wood deck. Tile roof components are secured with nails inserted through holes in the tile 
roof component which are driven through the roof substrate and wood deck. Mortar is 
sometimes used in conjunction with nails to provide holding force of the tile roof component 
to the roof deck. In either case, it is undesirable to drive numerous holes through the roof 
substrate and wood deck since these nail holes provide a potential leak path in the pitched 
roofing system. High wind loading conditions also affect the roof components secured with 
nails. In areas near salt water the effectiveness of nails is diminished with time due to 
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corrosion of the nails. Additionally, nails get loose over a period of time. Some decks, such 
as concrete or steel decks, cannot be nailed into. Non-nailable decks (concrete, steel, etc.) 
use a wire tie or other cumbersome and expensive system to fasten the roof components to 
the pitched roof deck. 

As stated above, mortar or similar binders are often used as a secondary fastener 
between tile roof components and the roof substrate. Using mortar is a slow procedure and 
labor intensive as the mortar must first be prepared, typically at ground level in buckets 
which must then be raised to the pitched roof deck, and then the mortar is applied to the roof 
substrate. The mortar adds unnecessary weight to the roofing system. The set-up time of the 
mortar increases the time required to form the bond between the tile roof component and the 
roof substrate. The installed tile roof components should not be disturbed until the mortar has 
set-up as movement of the tile roof component affects the bond. Furthermore, the strength of 
the completed bond between the tile roof component and the roof substrate can be 
unsatisfactory. Typically, an approximate 60-pound tensile load applied transversely to the 
tile roof component will break the mortar bond between the tile roof component and the roof 
substrate. During high wind loading conditions, such as that experienced during a hurricane 
or a tornado, the tile roof components frequently release from the roof structure and become 
life threatening, flying projectiles. During such events, the tile roof components are widely 
strewn about and scattered throughout the area. The flying tile roof components result in 
additional danger during these devastating events and further increase the tremendous burden 
of clean up after these catastrophic events. 

Assignee's U.S. Patent No. 5,362,342 discloses a method of bonding tile roof 
components to the roof substrate utilizing polyurethane foam as the bonding medium. The 
method includes the step of applying under low pressure a stream of two component 
foamable liquid polyurethane on a prepared roof substrate. The foamable liquid polyurethane 
has a density preferably in the range of one and one-half to two pounds per cubic foot and a 
reactivity period in the range of one and one-half to four minutes. The foamable liquid 
polyurethane is preferably applied at a rate in the range of two to three pounds per minute. 
The tile roof component is placed into contact with the foamable liquid polyurethane during 
the reactivity period of the foamable liquid polyurethane. 

While the bond between the tile roof components and the roof substrate with the 
polyurethane foam is several times increased over the mortar and mechanical bonds, it has 
been found that failure of the polyurethane foam bonded, pitched tile roofing system typically 
occurs with the roof substrate, typically roofing felt, failing to provide a waterproofing barrier 
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to the roof deck. After a period of years, the hydrocarbon element of the roofing felt 
volatizes and deteriorates and the underiayment membrane begins to form leak paths for rain 
and moisture. Additionally, after a period of years the roofing felt loses some of its resistance 
to tearing and will tear away from the roof deck in a high wind load situation. Thus, the felt 
waterproofing membrane can be the weakest component of the pitched roofing system, 
failing in the attachment to the roof deck or in waterproofing integrity. When using an 
adhesive to attach a roofing component to the waterproofing membrane, the failure of the 
membrane causes the failure of the waterproofing and attachment system. 

It is desirable to have waterproofmg and attachment components for a pitched roofing 
system that provides longer lasting properties than other systems that presently exist. It is 
desirable to have a pitched roofing system with attachment and waterproofing components 
having a life expectancy meeting or exceeding the life expectancy of the roof component. It 
is desirable that the waterproofing component of the system have improved characteristics 
over roofing feh. It is desirable to have a pitched roofing system that will withstand 
anticipated severe storm conditions. Furthermore, it is desirable that the method of 
installation be a simple operation, non-labor intensive, economical and not require excessive 
installation time. Furthermore, the pitched roofing system, including the waterproofing and 
attachment components should withstand the long-term effects of temperature and climatic 
variations experienced by the pitched roofing system under normal circumstances. 

The present invention is a pitched roofing system including a waterproofing 
component for a sloped or pitched roof deck (wood, metal, concrete, etc.) and an attachment 
component for attaching roofing components (tile, shingles, slate, metal, etc.) to the 
waterproofing coating. The present invention is particularly suited to a roof having a 2:12 
pitch or greater. 

The waterproofing and attachment components provide longer lasting properties to 
the pitched roofing system than other systems that presently exist. The wateiproofing 
component of the present system has improved characteristics over roofing felt. The 
waterproofing and attachment components will withstand anticipated severe storm 
conditions. The method of installing the pitched roofing system of the present invention is a 
simple operation, non-labor intensive, economical and does not require excessive installation 
time. The pitched roofing system, including the waterproofing and attachment components, 
will withstand the long-term effects of temperature variations and climatic conditions 
experienced by the pitched roofing system under normal circumstances. 
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The waterproofing component of the present invention includes a waterproofing 
coating, taping, and flashing which, in addition to protecting the pitched roof deck from rain 
serves as a superior attachment base for an adhesive used to attach the roofing components to' 
the roof deck with minimum deck penetrations. The waterproofing coating is a liquid-applied 
polymer modified bitumen, polyurethane, acrylic, styrene acrylic, polyvinyl chloride vinyl 
acnrlic. vinyl acetate, styrene butadiene, ethylene vinyl acetate, or bitumen latex or any 
combination of these waterproofing materials. The wateiproofing coating may use either 
water or organic compounds as the solvem. Preferably, the cured waterproofing coating is 
stable when shielded from ultraviolet light and contains low or zero volatile organic 
compounds (VOC's), 

The attachment component of the present invention includes a polymer adhesive 
preferably polyurethane, for adhering the roofing components to the waterproofing 
component of the system. Th. present invention provides a cost-effective method of 
attachmg roofing components with control over variables which have led to roofing system 
failures in the past. 

One method of application of the presem invention is to apply flashing and seam 
protectors on the roof deck followed by a roUed-on or sprayed-on waterproofing coating 
Following a suitable curing time, the roof components are installed with a polymer adhesive 
An alternative to applying the waterproofing coating to the sloped roof deck is to pi^-apply 
the waterproofing coating during manufacture of the decking. 

TTie objects, advantages, and features of the invention will become more apparent by 
reference to the drawings which are appended hereto and wherein like numerals indicate like 
parts and wherein an illustrated embodiment of the invention is shown, in which: 

Fig. 1 is a perspective view of a typical roof tile that can be used with the pitched 
roofing system of the present invention; 

Fig. 2 is a perspective view of a pitched roof deck having the seams taped and the 
deck boards coated with the waterproofing coating; 

Fig. 3 is an elevational view of a portion of the pitched roofing system with a lower 
row of roof tiles being installed; 

Fig. 4 is an elevational view of a portion of the pitched roofing system with an upper 
row of roof tiles overiapping the lower row of roof tiles; and 
Fig. 5 is a view taken along line 5-5 of Fig. 4. 

The pitched roofing system and method of installing same, generally designated as 
100. will now be described in greater detail with specific reference to the drawings. The 
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pitched roofing system 100 includes a roof component, designated generally as 10. known as 
a semi-circular roof tile as shown in perspective view in Fig. 1 . It is to be understood that the 
system and method of the present invention 100 is not limited to semi-circular roof tiles. 
Rather, the system and method 100 can include roof components 10 of other types and 
configurations. For example, flat roof tiles and reverse cunre roof tiles can be used with the 
system and method 100. Typically, the tile components 10 are made from cementitious or 
clay materials. It is also to be understood that the system and method of the present invention 
100 is not limited to clay or cementitious roof tiles 10 but is also applicable to roof 
components 10 made from other materials including, but not limited to. brick, stone, plastic, 
wood, rubber, or bituminous materials. 

As shown in Figs. 1 and 3. the semi-circular tile roof component 10 typically includes 
an interlocking connection at the first and second longitudinal edges 12 and 14, respectively, 
of the tile roof component 10. Referring to Fig. 3. the second edge 14 of the first tile roof 
component 10 mates with the first edge 12 of an adjoining second tile roof component 10'. 
This type of interlocking connection for tile roof components 10 is well known in the art. 
The tile roof component 10 as shown in Fig. 1 includes a first pan portion 13 and a second 
pan portion 15. The pan portions 13 and 15 extend the length of the tile roof component 10. 

A pitched roof deck, generally designated as 50, is shown in Fig. 2. The pitched roof 
deck 50 is comprised of sheets of plywood or decking material 52 nailed to a plurality of 
truss rafters 54 or installed to other structural members or structural supports. The decking 
material 52 is typically in 4-foot by 8-foot sheets. The sheets of decking material 52 are 
positioned end to end and side to side as shown in Fig. 2. An inclined seam 52a is fonned 
between the ends of adjacent sheets of decking material 52 and a horizontal seam 52b is 
formed between the sides of adjacent sheets of decking material 52. Typically, a plurality of 
nails is driven through the decking material 52 into the truss rafters 54 along the inclined 
seams 52a. The decking material 52 is also nailed to each of the truss rafters 54 positioned 
below the sheet of decking material 52. Typically, the tniss rafters 54 are on 24-inch or 16- 
inch centers. A sheet of decking material 52 is thus nailed to approximately 5 or 7 truss 
rafters 54. 

A waterproofing coating 20 (described below) is applied and bonded to the upper 
surface of the decking material 52. The waterproofing coating 20, in addition to protecting 
the pitched roof deck 50 from rain, also serves as a superior attachment base for an adhesive 
(described below) used to attach the roof components 10 to the roof deck 50 with a minimum 
of deck penetrations. The waterproofing coating 20 is a superior attachment base for an 
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adhesive because it impregnates into the pitched roof deck 50 and becomes a continuous, 
monolithic membrane. 

Prior art systems typically used felt as an underiayment between the roof component 
10 and the pitched roof deck 50. Since the waterproofing coating 20 of the present invention 
becomes monolithic or one with the pitched roof deck 50. an underiayment used in prior art 
systems is eliminated. The waterproofing coating 20 of the present invention is not a tar, 
bitumen or asphaltic felt underiayment. This results in a number of improvements. For 
example, during wind loading, underiayment movement is eliminated. Prior art 
underiayment has typically broken down over a short period of time, about 10-20 years or so, 
due to extreme roof temperatures. The waterproofing coating 20 of the presem invention 
does not break down in a short period of time but rather lasts much longer and maintains 
elasticity over the Ufe of tiie pitched roofing system 100. Further, the integrity of the 
waterproofing coating 20 is higher tiian a prior art underiayment system because an integral 
bond is formed witii the roof deck 50 which makes the waterproofing coating 20 more 
resistant to damage caused by stacking of roofing components 10 and construction foot traffic 
prior to and during installation of the roof components 10. 

By bonding the waterproofing coating 20 directly to the roof deck 50, forming a 
monolithic and integral waterproofed deck, there is a 45-50% increase in wind resistance for 
a roofing system 100 constructed according to tiie present invention as compared to a prior 
art roofing system using some felt underiayment systems. Further, there is considerable 
variation in prior art underiayment materials and attachment systems which makes wind 
resistance unpredictable. In contrast, the waterproofing coating 20 can be manufacture! to a 
consistent specification so that test results are consistent and repeatable, and thus, wind 
resistance is predictable. 

Preferably, the waterproofing coating 20 is applied as a liquid to the decking material 
52 with a roller, sprayer, brush or mop. The waterproofing coating 20 can be applied to the 
decking material 52 after it is nailed in place on the pitched roof deck 50 or it can be applied 
to die decking material 52 prior to installing the decking material 52 on tiie roof deck 50. 
The pre-installation of tiie waterproofing coating 20 can be done on tiie ground at tiie 
construction site or can be applied prior to shipping the decking material 52 to tiie site. The 
preferred timing of tiie application of the wateiproofing coating 20 will be dependent on 
factors relating to specific jobs. 

The waterproofing coating 20 is preferably a continuous film coating tiiat can breathe 
from tiie underside to prevent dry rot and tiie build up of heat while maintaining its water 
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shedding capabilities as a result of its molecular structure. For the waterproofing coating 20 
to breathe properly, permeability should range between 1 and 20 perms, while a penneability 
of about 5 perms (3.5 grains/ft^/hr) is preferred. The waterproofing coating 20 in 
combination with the flashing material (commonly used along the roof edges, ridges, and 
valleys) form a continuous monolithic sheet to ensure its water shedding properties. 

The thickness of the waterproofing coating 20 may be increased or decreased to 
obtain the desired longevity. The thickness of the waterproofing coating 20 is preferably 
between about 15 and about 40 mils, which depends on the material used for the 
waterproofing coating 20. A thickness of about 20 mils is typical, and in general, the thicker 
the coating, the better the performance and longevity of the waterproofing coating 20. It is 
anticipated that the the waterproofing coating may have an application life that is typically 
greater than 25 years. Preferably, the waterproofing coating 20 is stable when shielded from 
ultraviolet light and contains low or zero volatile organic compounds (VOC's). For example, 
by using a latex-based formulation for the waterproofing coating 20, the solvent is water, 
rather than an organic compound, which eliminates organic emissions caused by the 
evaporation of the solvent. Although not preferred, the waterproofing coating 20 may be 
used in conjunction with a mechanically fastened roof component system. 

A latex polymer dispersion in the waterproofing coating 20 may be based on one or 
combinations of the following materials: modified aciylic-based bitumen; styrene butadiene 
rubber (SBR); styrene acrylic; vinyl acetate; ethylene vinyl acetate (EVA); ethylene modified 
acrylics; polyurethanes; chlorinated polymers; cementitious modified acrylics; natural and 
synthetic rubber; and silicone. Preferably, the waterproofing coating 20 is a modified acrylic- 
based latex. For a lower cost application, bitumen-based materials may be used and are less 
expensive than the other materials listed above, however bitumen-based materials generally 
exhibit poorer aging performance as compared to acrylic-, styrene-acrylic, or butadiene- 
based formulas. 

A typical latex formulation suitable for use as the waterproofing coating 20 is 
Evercoat available ftom Everest Coatings of Spring, Texas. Other latex formulations suitable 
for use as the waterproofing coating 20 are Sealoflex Pink and Sealoflex Finish Coat 
available from Sealoflex. A suitable waterproofing coating 20 using an organic compound as 
the solvent is MULT-I-THANE System 3000 available from Carlisle Coatings & 
Waterproofing Incorporated of Fontana, California. 

In prior art systems such as described in U.S. Patem No. 5,362,342, issued to Murray 
et al., roof tiles are adhered to a roof substrate, which is made of a waterproofing material 
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such as asphalt, tar, or one of more plies of felt. Prior art waterproofing material, which is 
typically felt, is attached to a roof, typically by nails. Felt tends to expand and wrinkle with 
aging and may tear or separate, particulariy where fastened, such as at nail heads, when 
subjected to a force. Wrinkles in the felt beneath the roof tile results in the ponding of 
rainwater, which leads to leaks through the roofing system. As felt products age. solvents 
and plasticizers are volatilized from the felt, and the felt becomes more brittle over time and 
thus more susceptible to failure. 

The waterproofing material used in the prior art exemplified by U.S. Patent No. 
5,362,342 is a weak link in the roofing system. The roofing tiles are adhered to the 
waterproofing material, typically a felt, and the waterproofing material is fastened, 
mechanically or by adherence, to the roof deck. The waterproofing material of the prior art is 
bonded to the roof deck either by mechanical fasteners or by adhesion, but its bond strength 
is low. Since the roof tiles are bonded or adhered to the waterproofing material, the bond 
strength of the roof tiles, and thus their wind resistance, is dependent on the bond strength of 
the waterproofing material. 

In the present invention, the waterproofing coating 20 has a high bond strength as 
compared to mechanically attached felt. The waterproofing coating 20 adheres tightly to 
decking material 52 and has a higher bond strength than does mechanically attached felt. 
Because the waterproofing coating 20 is applied as a coating, it is adhered at all points to 
decking material 52, unlike felt that is adhered at a few poims by mechanical fasieners or by 
an adhesive. Further, the waterproofing coating 20 is a strong material with a high tear 
su-ength as compared to felt. Feh is a relatively soft material, and litde force is required to 
tear apart the internal bonds within the material. On the other hand, the internal bonds in the 
waterproofing coating 20 are strong bonds, and a great deal more force is required to tear 
apart these internal bonds. 

ConsequenUy, the static uplift force that a roof constructed according to the present 
invention can withstand is significantly greater than the static uplift force that a roof 
constructed according to the prior art can withstand. The waterproofing coating 20 is a strong 
material that forms a strong bond with the decking material 52, and a strong bond can be 
formed between roof component 10 and waterproofing coating 20, as described fiirther 
below, so that the roofing system of the present invention can withstand high wind forces. 
Thus, not only is the present pitched roofing system 100 superior for its long terni water 
shedding ability, it is highly superior for resisting static uplift forces caused by high winds in 
wind storms, hurricanes, tomadoes, and the like. 



wo 99/43906 PCT/US99/03668 

9 

Referring to Fig. 2, the seams 52a and 52b are potential leak paths for rain and 
moisture. A gap exists along the seams 52a and 52b due to the expansion and contraction of 
the sheets of decking material 52. Preferably, the seams 52a and 52b are sealed with a 
reinforcing or bridging strip 30 as shown in Fig. 2. The bridging strip 30 is run the length of 
the seams 52a and 52b and adhered to the decking material 52. The bridging strip 30 is a 
reinforcing membrane for the waterproofing coating 20 over the seams 52a, 52b and 
accommodates the expansion and contraction of the decking material 52. 

The bridging strip 30 is preferably suitable for adhering to wood and has a width of 
approximately 1-1/2 to 4 inches. Preferably, the width of the bridging strip 30 is sufficient to 
cover the plurality of nails along the ends of the decking material 52. The bridging strip 30 
may be a fabric or fabric tape adhered to the decking material 52. In the case of reroofing 
where numerous nails have penetrated the plywood substrate or when older decking substrate 
practices were used (i.e., 1" x 6" tongue and groove panels or 1" x 10" plank decking), the 
entire roof deck may have to be coated and installed with reinforcing fabric such as 
fiberglass, nylon, or woven polyester. The reinforcing fabric is available and can be installed 
in various widths and lengths depending on the roof plane pitch, the weight of the fabric, 
convenience and ease of installation. The bridging strip 30 may be made of a waterproof 
material to prevent the passage of rain or moisture. A suitable bridging strip 30 is reinforcing 
fabric with or without adhesive and may be made of materials such as fiberglass, nylon, or 
woven polyester. A material suitable for use as the bridging strip 30 is available from 
Carlisle Coatings & Waterproofing. 

The roof component 10 is attached to the waterproofing coating 20 and the bridging 
strip 30 of the roof deck 50 with a polymer adhesive 40. Preferably, the polymer adhesive 40 
is a polyurethane described in greater detail below. A method of attaching the roof 
components 10 and a typical polymer adhesive 40 are disclosed in U.S. Patent No. 5,362,342, 
issued to Murray et al., which is incorporated by reference. However, it is to be understood 
that the present invention is not limited to the method and adhesive disclosed in U.S. Patent 
No. 5,362,342. 

The preferred method of attaching the roof components 10 with the polymer adhesive 
40 is shown in Figs. 3-5. Referring to Fig. 3, the roof components 10 are installed in rows 
beginning along the lower edge of the roof One or more paddies 18 are located at the 
position where the first pan portion 13 of the roof component 10 will be situated on the 
waterproofing coating 20 of the pitched roof deck 50. The roof component 10 is then 
adhered to the waterproofing coating 20. Referring to Fig. 3, a worker places one or more 
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paddies 1 8 of polymer adhesive 40 on Ae .rn^Sng eoa,i„g 20 a. a loeation a. which 
fte roof compone« lO' is «, be applied. The roof eomponen, .O' is pUeed adjacent ,o ,he 
previously insUled roof con,poncnt 10 so ftatfte fi,,, edge 12 of the second roof component 
10- overlaps and interlocks the second edge 14 of the first roof component 10. TT,e first pan 
portion 13 of the roof component 10 is posiUoned in and above the paddy or paddies 18 of 
polymer adhesive 40 during the reactivity period of the polymer adhesive 40. Due to the 
mteriocking connection of adjacent roof components 10 as shown in Fig. 3. the polymer 
adhesive 40 is not required beneath the second pan portion 15 of the roof component 10 One 
or more paddies 1 8 beneath the second pan portion 1 5 may be used to obtain an even greater 
bond between the waterproofing coating 20 and the «,of component 1 0, if desired 

The polymer adhesive 40 may be a foamable or a „on-foamable polymer adhesive 
Pref^ably, the polymer adhesive 40 is a plural component, liquid polyu««hane feam Tlte 
stgnificant advantage of the plural component polyurethane foam is being able to walk on the 
installed roof components 10 shortly after the toof components 10 have been installed 
without affecting the bond between the roof componem 10 and watetprooftng coating 20 
The reactivity period or rise time of the plural component liquid polyureftane foam 40 of the 
present invention is preferably about one-half to about ten minutes «,d most preferably about 
one and one-half to about four minutes, I, is important that the roof component 10 be 
properly placed during the reactivity period to achieve the required bonding of the toof 
component 10 to the watetprooflng coatmg 20. During the reactivity period, the liquid 
polyurethane foam 40 is an expandtag foam, which will fill gaps and imperfections Tlre 
resulting foam provides excellent bonding between the root component 10 and the 
wate,,«H,fing coating 20 due to the adhesive propetties of the utethane. It has been found 
that a reactivity period of less than about one-half mmute makes it difficult to timely place 
the roof component 10 during the reactivity period. 

The foamable liquid polyurethane 40 is preferably a ftoth foam. Froth foam 
chemistiy is well known in the art of u„«hane foams. The ftoth foam may be fonned by 
usmg blo>y.ng agents such as hydrogenated chlorofluorocarbon R22 (HCFC R22) 
hydrogenated fiuorocarbon I34A (HFC-134A), or chlorofluorocarbon R12 (CFC-R12)' 
Preferably, the fioth foam 40 is formed by using d,e hydrogenated blowing agents HCFC- 
R22 or HFC-134A and not CFC.R12 due to CFC-R12's reported deleterious effects to the 
earth's ozone layer. 

In the prefetred method, the froft foam 40 has a consistency similar to a tom,y 
shaving cream. The froth foam is preferable over other types of fo«m because it can be 
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neatly and accurately dispensed without blowing or overspraying onto other areas of the roof 
deck or onto the outer surface of adjacently installed roof components 10. The preferred 
liquid polyurethane 40 with its shaving cream consistency does not run when placed onto a 
steeply pitched roof, but remains where it is installed on the waterproofing coating 20 This 
ensures that the adhesive bond will be formed at the appropriate locations of the roof 
component 10. Additionally, the fh,th foam 40 begins expanding immediately upon 
application to the waterproofing coating 20 and results in a finn bond with the underside of 
the roof component 1 0. 

The liquid polyurethane 40 preferably has a density of about one to about eight 
pounds per cubic foot. It may be desirable to minimize the density of the liquid polyurethane 
40 to minimize the weight on the roof while still providing an excellent bonding of the roof 
component 10 to the waterproofing coating 20. It has been found to be most preferable to 
have a foam density of about one and one-half to about two pounds per cubic foot. Hie 
application rate of the liquid polyurethane 40 is preferably about one to about six pounds per 
minute and most preferably about two to about three pounds per minute. 

Referring to Figs. 4 and 5, a second row of roof components 10 is shown overlapping 
the lower row of roof components 10. As shown in Fig. 5, the Rrsi pan portion 13 does not 
rest on the waterproofing coating 20 along its entire length. The first pan portion 13 at the 
highest end of roof componem 10 comes into contact or very near contact with the 
waterproofing coating 20 but moves gradually away fh,m the waterproofing coating 20 at the 
lowest end where it overlaps the lower roof component 10. The foamable liquid 
polyurethane 40 expands and fills the gaps between the waterproofing coating 20 and the first 
pan portion 13. The excess foam continues expanding and provides further bonding with 
adjacent surface areas of the roof component 10 as shown in Figs. 3-5. A thin layer of foam 
may be present between the waterproofing coating 20 and the first pan portion 13 at the 
highest end of the roof component 10 depending on the placement of the paddy or paddies 
18. 

Referring to Fig. 5. the expanding foam 40 also provides a bond between the upper 
roof component 10 and the lower roof component 10 at the overiapping portion where the 
expanding foam can fill any gap between the two roof components 10. This further enhances 
the overall bonding capacity of the roof components 10 to the waterproofing coating 20. 

One embodiment of a pitched roofing system and method of installing same according 
to the present invention has thus been set forth. However, the invention should not be unduly 
limited to the foregoing, which has been set forth for illustrative purposes only. Various 



wo 99/43906 PCT/US99/03668 

12 

modifications and alterations of the invention will be apparent to those skilled in the art, 
without departing from the true scope of the invention. 
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CLAIMS 

What is claimed is: 

1. A pitched roofing installation system for waterproofing a pitched deck and 
attaching roof components thereto, the installation system comprising: 

a waterproofing coating to be adhered and bonded to the pitched roof deck, 
said waterproofing coating including a polymer selected from the group consisting of: 
modified acrylic-based bitumen, styrene butadiene rubber, styrene acrylic, vinyl acetate, 
ethylene vinyl acetate, ethylene modified acrylics, polyurethanes, chlorinated polymers, 
cementitious modified acrylics, natural and synthetic rubber, and silicone; and 

a polymer adhesive to be adhered to said waterproofing coating and to the roof 
components for securing the roof components to said waterproofing coating. 

2. The pitched roofing installation system of claim 1, wherein said polymer is a 
latex polymer. 

3. The pitched roofing installation system of claim 1, wherein said polymer 
adhesive is a polyurethane. 

4. The pitched roofing installation system of claim 1, wherein said polymer 
adhesive is a foamable polymer adhesive. 

5. The pitched roofing installation system of claim 4, wherein said polymer 
adhesive is a plural component, liquid polyurethane foam. 

6. The pitched roofing installation system of claim I, wherein said waterproofing 
coating is a modified acrylic-based bitumen. 

7. The pitched roofing installation system of claim 1, fiirther comprising a 
bridging strip for sealing seams in the roof deck. 

8. The pitched roofing installation system of claim 7, wherein said bridging strip 
is a reinforced fabric made of a material selected from the group consisting of fiberglass, 
nylon and woven polyester. 
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9. A method of installing a pitched roofing system having a plurality of roof tiles 
and a pitched roof deck, the method comprising the steps of: 

applying an adhering waterproofing coating to the pitched roof deck, the 
waterproofing coating including a polymer selected from the group consisting of: modified 
acrylic-based bitumen, styrene butadiene rubber, styrene acrylic, vinyl acetate, ethylene vinyl 
acetate, ethylene modified acrylics, polyurethanes, chlorinated polymers, cementitious 
modified acrylics, natural and synthetic rubber, and silicone; and 

adhering the roof tiles to the waterproofing coating. 

10. The method of claim 9, wherein said roof tile adhering step comprises: 
applying a stream of a polymer adhesive on the waterproofing coating; 
placing a portion of a lower surface of a first roof tile in substantial contact 

with the stream of polymer adhesive; and 

allowing the polymer adhesive to bond the first roof tile to the waterproofing 

coating. 

11. The method of claim 10, wherein the polymer adhesive is a polyurethane 

foam. 

12. The method of claim 10, wherein the polymer adhesive is a two component 
fi-oth liquid polyurethane foam having a density of about one to about four pounds per cubic 
foot and a reactivity period of about one half to about ten minutes. 

13. The method of claim 9, wherein the waterproofing coating is applied by 
spraying. 

14. The method of claim 9, wherein the waterproofing coating is applied with a 

roller. 



15. The method of claim 9, fiirther comprising the step of sealing seams in the 
roof deck using bridging strips to cover the seam and a portion of the roof deck proximate to 
the seam. 
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16. The method of claim 15, wherein the bridging strips are a reinforced fabric 
made of a material selected from the group consisting of fiberglass, nylon and woven 
polyester. 

17. In a pitched roofing system having a sloped deck and overlapping roof 
components, the improvement comprising: 

a liquid waterproofing coating applied to the deck; and 

a polymer adhesive adhering the overlapping roof components to said 
waterproofing coating. 

18. The pitched roofing system of claim 17, wherein said waterproofing coating 
includes a polymer selected from the group consisting of modified acrylic-based bitimien, 
styrene butadiene rubber, styrene acrylic, vinyl acetate, ethylene vinyl acetate, ethylene 
modified acrylics, polyurethanes, chlorinated polymers, cementitious modified acrylics, 
natural and synthetic rubber and silicone. 

19. The pitched roofing system of claim 17, wherein said waterproofing coating 
has a thickness ranging fi*om about 15 mils to about 40 mils. 

20. The pitched roofing system of claim 17, wherein said waterproofing coating 
has a permeability ranging fi"om about 1 perm to about 20 perms. 

21. The pitched roofing system of claim 17, wherein said waterproofing coating is 
a latex formulation including a latex polymer. 

22. The pitched roofing system of claim 17, wherein said waterproofing coating 
forms a film bonded integrally to the deck. 
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